Leptin-signaling pathways and leptin resistance.
Leptin acts as an anorexigenic hormone in the brain, where the long form of the leptin receptor (LRb) is widely expressed in hypothalamic and extra-hypothalamic sites that are known to participate in diverse feeding circuits. The important role of leptin in energy homeostasis is demonstrated by the profound hyperphagia and morbid obesity in humans and rodents null for leptin or LRb. However, common forms of obesity are associated with high leptin levels and a failure to respond effectively to exogenous leptin; indicating a state of leptin resistance. Leptin resistance is thought to be an important component in the development of obesity. Several defects may contribute to the leptin resistant state, including a defective leptin transport across the blood-brain barrier, which reduces the availability of leptin at its receptor. Furthermore, defects in LRb signal transduction involving reduced LRb expression or the induction of feedback inhibitors have been found in leptin resistance; these defects are commonly termed cellular leptin resistance,. Finally, reduced leptin action can result in the disruption of proper neuronal interactions, by altering neuronal wiring. Interestingly, some leptin functions remain intact in the leptin-resistant state, such as cardiovascular leptin effects. The appearance of selective leptin resistance is mirrored by the observation that cellular leptin resistance has been found only in some subpopulations of hypothalamic LRb neurons. Current efforts to dissect leptin function in specific populations of LRb neurons will increase our understanding of these complexities of leptin physiology.